The pathologicalfindings and available clinical data in I.5 necropsy cases of HOCM, aged over 6i years, are reported. Three patients were in the eighth decade and 4 In a recent review of some morphological features of HOCM (Davies, Pomerance, and Teare, 1974) we found that I4 of the 47 hearts studied were from patients over 6o years, 6 being over 70. In the present communication we present clinical and pathological findings in these cases and a further case in an 84-year-old woman, compare them with those in younger patients, and emphasize a morphological feature which provides a useful diagnostic pointer in
Subjects
The I5 cases all came to necropsy in London and the Home Counties area between I965 and 1974. In 2 cases a diagnosis of HOCM had been established in life by catheter studies and left ventricular cineangiography. These patients and 4 others died suddenly, though in one case death had been preceded by episodes of left ventricular failure. Two patients, both over 8o years, died of congestive cardiac failure, and in the remaining 7 cases HOCM was an apparently incidental necropsy finding. A family history suggesting heart disease was present in I case only (Case 7). However, only 2 cases had been fully investigated and the negative family histories in the remaining I3 cases were based on possibly incomplete histories taken on admission to geriatric or acute surgical wards, or obtained by the coroners' officers in cases of sudden death.
The pathological diagnoses of HOCM were initially made on the macroscopical features detailed in our earlier study (Davies et al., I974) symmetrical, accompanied by the characteristic septal subaortic fibrous band illustrated in Fig. I , 3, 4, and 5. Typical histological changes, as shown in Fig. 2 , were demonstrable in I3 cases, though examination of several blocks was often necessary. In the remaining 2 cases, diagnosis was made from photographs taken to record a subaortic septal fibrous lesion, whose significance, at the time of necropsy, had not yet been recognized by us. In these cases only a single septal block, taken through the fibrous band, was available for review.
The clinical and pathological data are summarized in the Table and Microscopy of blocks from the thickened septum showed areas of disorganized myofibre architecture, with short broad abnormally branched fibres interrupted by fibrous tissue and occasional groups of fibres arranged in whorls (Fig. 2) . These appearances correspond to those described by Teare (I958) and Pare et al. (I96I) in their cases of sudden death in young adults and are now considered diagnostic of HOCM (Olsen, 197I, I972; Van Norden, Olsen, and Pearse, 197I) . The subaortic band consisted of superficial endocardial fibroelastic proliferation, the microscopical features (Fig. 3) being indistinguishable from those of jet and friction lesions of more usual aetiologies (Edwards and Burchell, I958; Salazar and Edwards, I970) .
Case 7: sudden death in clinically diagnosed HOCM A 63-year-old woman, known to have had 'heart trouble for years', collapsed and died while visiting relatives in Hertfordshire and postmortem examination was requested by H.M. Coroner. Abnormal findings were limited to the heart, which weighed 675 g and showed conspicuous concentric left ventricular hypertrophy with mild fibrous streaking visible on the cut surfaces (Fig. 4) . The right ventricular cavity was also greatly restricted by the hypertrophied septum. Though there was no strikingly disproportionate septal hypertrophy and the left ventricular cavity was not disproportionately small, a diagnosis of HOCM was indicated by the presence of the characteristic subaortic fibrous band corresponding to the distal part of the anterior mitral cusp. Moderate flat fibrous thickening of the aortic surface of this cusp was also visible. The mitral valve ring was extensively calcified with a spur of calcium ulcerating through the atrial surface of the posterior cusp near the commissure. This calcification was of the common senile type and there was no other valvular abnormality. The coronary arteries were large, widely patent, and showed minimal atheroma only. Microscopical findings were almost identical to those in Case I, differing only in a slightly greater amount of fibrous tissue.
This patient had been attending the Brompton Hospital and Dr. M. Honey kindly supplied the clinical summaries. She had initially presented, aged 55, with chest pain on exertion. She had had two uneventful pregnancies and no relevant past illnesses. Two sibs were known to have had heart murmurs. On examination she was in intermittent atrial fibrillation, her blood pressure was i80/95 mmHg (23.9/12.6 kPa), and a grade 3, systolic murmur was present in the aortic area with a grade 3 non-conducted pansystolic murmur in the mitral area.
On cardiac catheterization a gradient of 95 mmHg (12.6 kPa) was present between the aorta and left ventricle and left ventricular cineangiography showed the characteristic appearances of HOCM. She remained fairly well for about five years, then developed episodes of weakness and dizziness. Electrocardiogram then showed periods of asystole during transition from atrial fibrillation to sinus rhythm. The arrhythmia stabilized after insertion of a temporary demand pacemaker and digoxin and propranolol. She was discharged on digoxin 0.25 mg daily and no further attacks had been reported on outpatient follow-up.
Case 8: unexpected sudden death A 6i-year-old woman complained of chest pain after a car journey, and collapsed and died after climbing a flight of stairs. Postmortem examination showed a greatly hypertrophied heart, weighing 700 g. Apart from a slightly greater degree of left ventricular dilatation and absence of mitral ring calcification, the appearances were almost identical with those described for Case 7, with conspicuous hypertrophy of free wall and septum and the characteristic subaortic fibrous band (Fig. 5) . Microscopy also showed areas with the characteristic abnormalities of myofibres and fibrosis seen in the previous specimens. The valves were normal apart from the minor thickening of the anterior mitral cusp and the coronary arteries showed mild atheroma only.
Case 12: congestive cardiac failure, clinically unsuspected HOCM An 87-year-old woman was admitted to a geriatric hospital and died with a clinical diagnosis of chronic bronchitis and congestive cardiac failure. She had a history of 'heart trouble for years' but no further details could be obtained. On admission her blood pressure was I60/I00 mmHg (2I.3/13.3 kPa) and atrial fibrillation was present, together with the physical signs of congestive cardiac failure. A pansystolic murmur was noted. Necropsy was performed at the request of H.M. Coroner by Professor D. Teare. The heart weighed 5Io g and showed considerable left ventricular hypertrophy affecting mainly the septum and anterior wall of the left ventricle. The left ventricular cavity was small and a typical subaortic fibrous band was present. The valves showed no significant abnormality. Microscopy showed (Davies et al., I974) was in agreement with those recent studies from other countries; I4 (30%) of the 47 hearts studied were from patients over 60 years and 6 of those had been over 70 years.
The morphology and presentation of HOCM in the elderly differed from that usually found in young and middle-aged patients. The hearts from cases over 60 years were heavier and more likely to have hypertrophy of the left ventricular free wall as well as the interventricular septum, and most showed a distinctive band of fibrous endocardial thickening over the upper part of the interventricular septum. A similar high incidence of this lesion was present in Penther et al.'s (I970) fatal cases. It was noted in all 6 patients dying over 55 years, but was present in only i of the 5 patients younger than 55. This band is clearly related to contact with the anterior mitral cusp, a relation that can easily be demonstrated post mortem by allowing the cusp to come into contact with the septum, when the configuration of the distal margin of the band will be seen to correspond with that of the distal edge of the aortic face of the cusp. Microscopically the features are identical with those of endocardial 'pockets', jet lesions, and endocardial friction lesions caused by altered chordal/ ventricular relation (Edwards and Burchell, i958; FIG. 4 Opened left ventricle from Case 7, a 63-year-old woman with clinically diagnosed HOCM who died suddenly. There is striking symmetrical thickening of the left ventricle. A typical subaortic band is present, its lower (apical) edge a 'mirror image' of the distal part of the aortic surface of the anterior mitral cusp. FIG. 5 Opened left ventricle from Case 8, a 6r-year-old woman dying suddenly and unexpectedly. The entire left ventricular myocardium is thickened and the cavity slightly dilated.
The characteristic subaortic band and its relation to the anterior mitral cusp are well seen.
Patchy white thickening of the rough zone of the cusp is also present.
group.bmj.com on June 22, 2017 -Published by http://heart.bmj.com/ Downloaded from F I G. 6 Fibrous congenital subaortic stenosis, for comparison with the subaortic bands in Fig. 1, 4 , and 5. The stenosing subaortic ridge is more protuberant and sharply defined, is situated nearer the aortic base, and extends onto the aortic aspect of the anterior mitral cusp. From a 75-year-old man, known to have had an aortic systolic murmur for most of his life. Salazar and Edwards, I970) . This lesion, therefore, appears to be a morphological expression of the systolic contact between anterior mitral cusp and interventricular septum which is a diagnostic feature of HOCM on cineangiography (Simon, Ross, and Gault, I967) and may thus justifiably be considered diagnostic of HOCM when observed in the opened heart. Since it is a form of chronic friction lesion, its frequency is likely to be related to duration of obstruction and the high incidence in older patients, therefore, not surprising. The greater incidence of hypertrophy affecting the left ventricular free wall, and higher heart weights in the elderly patients are also attributable to more longstanding obstruction.
The subaortic fibrous septal band of HOCM is easily distinguished from the fibrous ridge of congenital subaortic stenosis which may, very rarely, also be encountered in elderly patients (Fig.  6 ). The latter is more protuberant, very sharply localized, situated nearer the base of the aortic cusps, and usually extends onto the aortic face of the anterior mitral cusp near its attached margin. Fig. I, 4 , and 5). Though it is generally believed that cavity dilatation does not occur in HOCM, we have occasionally noted left ventricular cavities in excess of 55 ml and these have been seen in patients with clinically proven disease.
Our experience suggests that it is in the hearts of elderly patients that the morphological features are least likely to be of classical type and HOCM most likely to be unrecognized. Ischaemic and hypertensive heart disease are so commonly causes of death in patients over 60 years that in the absence of any contradictory evidence left ventricular hypertrophy is understandably usually attributed to one or both of these aetiologies. Where blood pressure was known to have been normal and the coronary arteries were free from significant narrowing, cardiac hypertrophy will probably be ascribed to congestive cardiomyopathy unless the characteristic subaortic band is observed and its significance recognized.
Our early awareness of the subaortic band as a diagnostic feature of HOCM was undoubtedly responsible for recognition of the condition in 5 of the 7 elderly patients who died of unrelated diseases, without any symptoms of cardiac disease. 
